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GLVSOD\ WKH DXWKRUL]HG VSHHG OLPLWV WR WKH GULYHUV EDVHG RQ WKHLU SRVLWLRQV 7KLV NLQG RI V\VWHP ZDV
DOUHDG\LPSOHPHQWHGLQ/$9,$SURMHFWE\XVLQJDVWDWLFVSHHGOLPLWVGDWDEDVH$QRWKHU(XURSHDQSURMHFW
526$77( DLPV WR KDYH D KDUPRQL]HG VSHHG OLPLWV GDWDEDVH 7KH DLP RI WKLV SDSHU LV WR SURSRVH D
GHYHORSPHQW PHWKRG IRU DQ HPEHGGHG ,6$ V\VWHP >@>@ 7ZR PDLQ SUREOHPV DSSHDU IRU WKH






7R WKLV D SUHGLFWLYHPRGHO LV SURSRVHG LQRUGHU WR UHPDLQ DSRVVLEOH FXWRII RI WKH*36 V\VWHPDQG D










&RPELQHGZLWK D*36PRGXOH LQWHOOLJHQW VSHHG DGDSWDWLRQV GHDOZLWK GLIIHUHQWZD\V WR LQIRUP WKH
GULYHUVZKHUHYHUWKH\DUHWKHVSHHGOLPLWVRQWKHFXUUHQWGULYLQJVHFWLRQ7KLVFDQEHHLWKHUVWDWLFVSHHG
FRQVWDQW RU G\QDPLF VSHHG VKRUWWLPH OLPLWV WKDW DUH JHQHUDOO\ XVHG E\ RSHUDWRUV IRU URDG WUDIILF
PDQDJHPHQW ZHDWKHU SROOXWLRQ DFFLGHQW ,QWHOOLJHQW VSHHG DGDSWDWLRQ V\VWHPV JHQHUDOO\ FDQ KDYH
WKUHHGLIIHUHQWIXQFWLRQDOPRGHV
x,QIRUPDWLYHPRGHWKHGULYHULVVLPSO\LQIRUPHGRIWKHFXUUHQWVSHHGOLPLW
x9ROXQWDU\ DFWLYH PRGH WKH DFFHOHUDWRU SHGDO ZLOO KDYH QR HIIHFW EH\RQG WKH WKUHVKROG VSHHG
OLPLWDQGGULYHUZLOOEHDEOHWRSXWWKLVUHVWULFWLRQRII











FRQVLVWHG RI WKH GHYHORSPHQW RI DQ LQWHJUDWHG VHW RI LQWHURSHUDEOH WRROV IRU GLJLWDO VWRUDJH DQG
PDLQWHQDQFHRIURDGDWWULEXWHVIRUGDWDH[FKDQJHDQGLQWHJUDWLRQ>@>@
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,Q)UDQFH/$9,$SURMHFWH[SHULPHQWHGWKHLPSOHPHQWDWLRQRIDQ,6$V\VWHPZLWKYHKLFOHVHTXLSSHG
RI*36RGRPHWHUDQGJ\URVFRSH7KHVROXWLRQSURSRVHGE\WKH/$9,$ZDVDQDXWRQRPRXVYHKLFOH,6$




VSHHG OLPLWVGDWDEDVH WKDWDLPV WRKDYHFRPPRQVSHFLILFDWLRQDWQDWLRQDODQG ORFDO OHYHO >@7KH ODVW
VWHSQRZLVWRSURYLGHWKHXSGDWHGLQIRUPDWLRQWRWKHGULYHU
6\VWHPDQGWHFKQLFDOFKRLFH
:H KDYH KHUH WR GHYHORS DQ LQIRUPDWLYH LQWHOOLJHQW VSHHG DGDSWDWLRQ ,W ZLOO WDNH LQWR DFFRXQW RI
G\QDPLFVSHHGOLPLWV7KDWLVWRVD\WKHGULYHUZLOOMXVWEHLQIRUPHGE\DQLQGLFDWLRQRQWKHGDVKERDUGRI
WKH VSHHG OLPLWGHSHQGLQJRQKLV ORFDOL]DWLRQ ,6$VDOUHDG\H[LVW LQ WKHPDUNHWZLWKVRPH*36>@ >@











,QRWKHUVZRUGVRQHREMHFWLYHRI WKLVZRUN LV WRPDNH WKH ODVW OLQNEHWZHHQ WKHGULYHUDQG WKH VSHHG
OLPLWV GDWDEDVH >@ 7KH FKRLFH KDV EHHQ GHFLGHG WR GHYHORS D ZHEDSS IRU D VPDUWSKRQH 7KH PDLQ
DGYDQWDJHLVWRKDYHDYHUVDWLOHDSSOLFDWLRQIRUDOOVPDUWSKRQHVSODWIRUPVWKDWLVWRVD\LWZLOOEHSRVVLEOH
WR UXQ LW LQ GLIIHUHQW26 L26$QGURLG:LQGRZV3KRQH HWF7KH HPEHGGHG V\VWHPZRXOG MXVW EH D
VLPSOHLQWHUIDFHEHWZHHQPDQDQGWKHGDWDEDVHVHUYHU7KXVXVHUVZLOOSHUPDQHQWO\PDNHWKHLUXSGDWHV
RQ WKH IO\ GXULQJ D WULS )XUWKHUPRUH WKH V\VWHP ZLOO DOVR EH DEOH WR GHOLYHU WKH ODVW XSGDWHG VSHHG


























WKH RXWSXW IXQFWLRQ$VZHZDQW WR UHWULHYH WKH VWDWH WKDW¶V WR VD\; K FRUUHVSRQGV WR WKH LGHQWLW\
IXQFWLRQ7KLVPRGHOPHDQV WKDW WKH WDUJHWYHORFLW\ LVJHQHUDOO\FRQVWDQWH[FHSW YLDSHUWXUEDWLRQV WR LWV
DFFHOHUDWLRQWKURXJKZ

7DNLQJ LQWRDFFRXQW WKHVDPSOLQJSHULRG WHZKLFK LV WKH LQVWDQWEHWZHHQ WZR*36PHDVXUHPHQWV WKH
GLVFUHWL]DWLRQRIWKHVWDWHHTXDWLRQHQDEOHVXVWRZULWH

   

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VWLOO UHODWLYHO\ QHDU WR WKH UHDO WUDMHFWRU\ UHG 7KH SUHGLFWHG SDWK EOXH YDULHV ZLGHO\ ,QGHHG ZKHQ






















LQIRUPDWLRQ WLPH 7KXV EHFDXVH RI D YDULDEOH VDPSOH SHULRG WKH VWDWH V\VWHP EHFRPHV QRQOLQHDU ,W
PHDQVWKDWWKHVLPSOH.DOPDQILOWHULVQRWDSSOLFDEOHLQUHDOFDVH7KDW¶VZK\LWLVQHFHVVDU\WRXVHDPRUH
VRSKLVWLFDWHGILOWHUIRUQRQOLQHDUV\VWHPDVWKHH[WHQGHG.DOPDQILOWHURUXQVFHQWHG.DOPDQ>@>@)RU
WKLV SUREOHPDWLF ZH KDYH EHHQ LQVSLUHG IURPZRUNV RI* / 3OHWW' =DU]KLWVN\ DQG' - 3DFN >@
ZKLFKSURSRVHGDGHULYDWHGXQVFHQWHG.DOPDQFDOOHG,QRI2UGHU.DOPDQ7KLVILOWHUKDVWKHSURSULHW\WR
GHDO ZLWK QRQOLQHDU V\VWHP DQG YDULDEOH VDPSOH SHULRG 7KHLU DOJRULWKPZDV RULJLQDOO\ GHVWLQDWHG IRU
XQPDQQHGDLUYHKLFOH:HDGDSWHLWIRURXURZQSUREOHPDWLF





x ,QLWLDOL]DWLRQ 3 DQG [ DUHIL[HG







x 8SGDWHWLPHRIWKHVWDWHHVWLPDWLRQ   
   
x 8SGDWHWKHHUURUFRYDULDQFH    
3[W[ $W3[W$W7  
x 7UDQVIRUPDWLRQRIVLJPDSRLQWVRXWSXWHTXDWLRQ
   








    

:H WKHQ VLPXODWH WKLV ILOWHU IRU D UHFWLOLQHDU WUDMHFWRU\:H WU\ WR FRPSDUH WKH SHUIRUPDQFH RI WKH
VLPSOH.DOPDQILOWHUUHGDQGWKH,QRI2UGHU.DOPDQILOWHUEOXHE\SORWWLQJWKHSRVLWLRQLQJHUURUVLQ
ERWK FDVHV LQ )LJXUH  ,W FOHDUO\ VKRZV XV WKDW WKH HVWLPDWLRQ HUURUVZLWK WKH ,QRI2UGHU.DOPDQ DUH
QHDUHUWR]HURDQGLWVFRQYHUJHQFHLVIDVWHUWKDQWKHVLPSOH.DOPDQILOWHU  
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x5HWULHYH WKH YHKLFOH SRVLWLRQV:HXVH*36GDWDZKHQ LW LVDYDLODEOH ,IQRW WKHSUHGLFWHGSRVLWLRQV
ZLOOEHXVHG
x,GHQWLILFDWLRQ SRO\OLQHV FDQGLGDWHV:HGUDZDEXIIHU FHQWHUHG WR WKH FDU DQGZLWK DW OHDVW D UDGLXV
FRUUHVSRQGLQJ WR WKH *36 VHQVLWLYLW\ DERXW P $OO VHFWLRQV LQWHUFHSWLQJ WKH EXIIHU DUH FDQGLGDWH
VHJPHQWV
x:HLJKW WR WKHQHDUHVWSRO\OLQH ,W LVQDWXUDO WR WKLQN WKDW WKHQHDUHVWSRO\OLQHPDWFKHV WR WKHFXUUHQW
VHFWLRQ7KDWLVZK\ZHDSSO\WKHODUJHVWZHLJKW: IRUWKHFORVHVWVHFWLRQWRWKHSUHVXSSRVHG
























:HVHH WKDW WKH VLPSOHDOJRULWKPPDSPDWFKLQJZKLFK MXVWFRQVLVWV WR ILQG WKHFORVHVW VHFWLRQ LV WKH
OHVVHIILFLHQWZLWKFRUUHFWHGPDWFKHGVHFWLRQV0RVWHUURUVDUHJHQHUDOO\ORFDWHGDWWKHLQWHUVHFWLRQV





:H GHFLGHG IRU WKH H[SHULPHQWDO WR ZRUN RQ D GDWDEDVH HVSHFLDOO\ FUHDWHG IRU WKH WHVWV
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QRW VDWLVI\LQJ )LQDOO\ D FRPELQDWLRQ RI .DOPDQ ILOWHU DQG PDSPDWFKLQJ DOJRULWKP SURYLGHV WKH EHVW
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WKDW LV WR VD\ WKH WUDQVLWLRQ WR D ODUJHU VFDOH PXVW EH SRVVLEOH ZLWKRXW KDYLQJ WR UHYLVH WKH WHFKQLFDO
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